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Tracking Educational Performance
By Dennis Heffley
Horse sense is something a horse has that 
prevents him from betting on people.
—Father Mathew
If ever there’s been a horse race for people, it’s
the SAT—the Scholastic Assessment Test, taken by
high school students with college aspirations.  SAT
scores play a big role in the college admissions
process, but they also are used to compare: high
schools (average scores of graduating classes), col-
leges and universities (average scores of entering
freshmen), the effectiveness of state school systems
(average scores of test-takers from various states),
and even the performance, over time, of the coun-
try’s education system.  
SAT critics abound, and some colleges have
stopped using it to screen applicants.  Yet each
year the number of students who pay to sweat
through the exam rises, and the industry that has
emerged to tutor and calm prospective test-takers
continues to grow.  There are plenty of reasons to
question whether the SAT measures what it
should, whether politicians and educators have
become obsessed with standardized tests, and
whether the SAT favors or harms certain groups.
Still, it persists and even thrives, and as Nobel
economist George Stigler noted, market survivor-
ship often marks an efficient enterprise.  If nothing
else, The College Board, which administers the
test, has persuaded its clients—students, parents,
and colleges—that the SAT is more than just a
painful rite of passage. 
Something in the Corn?    
Did you know that average SAT scores are much
higher in Iowa than in Connecticut?   Iowa stu-
dents who took the 2001 SAT averaged 593 on the
verbal part of the test and 603 in math, for a com-
bined average of 1196—tops in the nation and
more than 17% above the figure of 1019 registered
by Connecticut test-takers, who scored 509 and 510
on the verbal and math portions.  Does Iowa really
have the nation’s brightest high school students?
Is Mississippi, ranked 14th in the same “race” with
a combined average of 1117, really a better place to
educate young people than Connecticut, which
ranked only 33rd and scored almost 5% below the
50-state average of 1069?  What’s the hitch?  
A big one. Only 5% of high school seniors took
the SAT in Iowa, one of the lowest participation
rates in the nation, while Connecticut’s participa-
tion rate was 82%—highest among the 50 states.
Other states with high SAT participation rates
included New Jersey (81%), Massachusetts (79%),
New York (77%), New Hampshire (72%), and
Rhode Island (71%).  At the bottom of the same
list, Iowa was joined by Utah (5%), the two
Dakotas (4%), and Mississippi (4%).  
But simple comparisons of SAT scores, unadjust-
ed for participation rates, are misleading.  Low
rates typically mean a more select group of test-
takers and, not surprisingly, higher average scores.
When students with a wider range of skills join the
test pool, the participation rate rises and the aver-
age score drops.  This relationship is easily seen in
the first scatter diagram, which plots the 2001 par-
ticipation rate and combined average SAT score for
each of the 50 states.  As highlighted by the fitted
logarithmic curve, states with higher participation
rates have systematically lower average scores, due
primarily to the wider range of skills among test-
takers in those states.  Note, too, that some states,
Connecticut included, are performing better than
one might predict (above the curve), given their
participation rates.  In fact, Connecticut test-takers
outperform those in 16 other states that have lower
participation rates.  
Is there a way to measure SAT performance that
accounts for the average score and the participa-
tion rate?  One simple method is to multiply the
average score by the participation rate.  This
“adjusted SAT score” can be viewed as the expect-
ed score of a student randomly drawn from the
pool of potential test-takers.  If three students post
SAT scores of 1200, 750, and 0 (not tested), the
expected score of a randomly drawn student would
be 1/3(1200) + 1/3(750) + 1/3(0) = 650, the
same figure we would get by multiplying the aver-
age score (975) of the two who took the test by the
group’s participation rate (2/3).  Using this adjust-
ed SAT score to measure school performance
would reward both high participation among
potential test-takers and high performance among
actual test-takers.  [Applying this same adjustment
principle to standardized testing in lower grades
might reduce the incentive for administrators to
“exempt” potential low-scoring students in an
effort to boost their schools’ average scores: gains
in average scores would be at least partially offset
by the lower participation rates.]   
How does Connecticut fare by this adjusted mea-
sure?  Quite well.  Its 82% participation rate times
its combined average SAT score of 1019 gives an
adjusted SAT score of 836, tops in the nation and
well ahead of the next three states: New Jersey
(820), Massachusetts (811), and New York (770).
Many of the states with high average scores, but
relatively few test-takers, tumble in the ranking
when we use adjusted SAT scores.   Iowa, for
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es dead last.  You be the judge, but if pushed to
use a standardized test to gauge the relative perfor-
mance of different educational systems, I’ll put my
money on the adjusted score.
Judging Connecticut High Schools
Participation rates and average SAT scores vary
by state, and also across schools within a state.  In
Connecticut, combined average SAT scores in 2000-
01 ranged from 716 at Bridgeport’s Bassick High to
1167 at Weston High, while participation rates
ranged from East Hartford’s 46.6% to 100% at Hill
Regional Career HS in New Haven.  Interestingly,
however, the second scatter diagram shows a pat-
tern for Connecticut high schools that differs
sharply from the 50-state pattern.  Connecticut
schools with higher participation rates often have
higher average scores, unlike the clear negative
relationship seen in the cross-state data.  Thus,
some Connecticut schools perform well on both
fronts, exhibiting high participation rates and high
average scores.  Not surprisingly, many of these
schools serve wealthy suburbs.  For example,
93.4% of Weston students took the SAT, but their
combined average score of 1167 still topped the list
of 138 Connecticut public high schools with enroll-
ments above 200.
So, if participation rates and average SAT scores
are often positively related in Connecticut, should
we still use the adjusted score to measure perfor-
mance?  Yes!  Schools that have both high partici-
pation rates and high average scores will rank
high—as they should.  Similarly, between two
equally low-scoring schools, the one with the high-
er participation rate will appropriately receive a
better rating.  
The argument for using the adjusted score
stands.  But even the adjusted score is silent on
one key issue: how much of the credit or blame for
test performance, however we measure it, should
go to schools, and how much should be attributed
to other factors—home and community condi-
tions—beyond the school’s control?  
Sound Training or Solid Turf?
Within our sample of 138 Connecticut high
schools, adjusted SAT scores, defined earlier, range
from 423 at Waterbury’s Wilby High up to Wilton
High’s 1133.  How much of this variation stems
from real differences in the quantity and quality of
school resources, and how much is due to differ-
ences in local conditions?  To address this ques-
tion, I used multiple regression analysis to relate
the 138 high schools’ adjusted SAT scores to fifteen
variables that reflect school policies or characteris-
tics, the quantity and quality of school inputs, and
local socioeconomic conditions.  Jointly, these vari-
ables account for more than 80% of the large vari-
ation in adjusted SAT scores among the 138
schools.  
One finding is that school size does matter: after
controlling for other factors, the “optimal” enroll-
ment—the level associated with the highest adjust-
ed SAT scores—is about 950 students, somewhat
below the sample mean of 997.  Larger schools
may have more specialized faculty and more
diverse programs, but at some point school size
starts to impair performance.  Nearly 40% of the
138 schools enroll 700-1200 students, suggesting
that, like Stigler’s market survivors, many
Connecticut high schools operate near the size that
yields the highest adjusted SAT scores.  But just
how much do those scores reflect the school’s con-
tribution to student performance, as opposed to the
contributions of families and communities?
Among school inputs, teachers per student and
their years of experience have the largest positive
effects, but even those are statistically imprecise—
the true effects could be small or even zero.
Different policies regarding annual hours of
instruction, which range from 916 to 1108, have no
measurable effect, and the same holds for comput-
er and library resources per student.  Fortunately,
there is some evidence that showing up for class
(attendance) matters—a point that often resonates
better with teachers than students.   
Consistent with many other studies of education-
al performance, two of the most significant deter-
minants of adjusted SAT scores are parental educa-
tion and the degree of local poverty.  After control-
ling for other factors, the greater the percentage of
students with at least one college-educated parent,
the higher the adjusted SAT score.  Also, schools
with a higher percentage of students receiving
lunch subsidies tend to have lower adjusted scores.
The presence of a non-English home language
seems to benefit academic performance, contrary
to earlier findings for tests administered in lower
grades (The Connecticut Economy, Spring 1997,
p.5).  Speaking another language may hinder early
learning but enhance performance in later years.   
The regression analysis tells us that simple com-
parisons of average SAT scores, even adjusted
ones, may say little about relative school perfor-
mance.  If we use the estimated model to predict
an adjusted SAT score for each school, based on its
particular features and community attributes, and
compare this figure with the school’s actual adjust-
ed score, we get some interesting results.  Many
“top schools” that have relatively high adjusted
scores are actually underperforming, given their
favorable circumstances.  Similarly, many “poor
schools” with low adjusted scores actually outper-
form the model’s prediction, which includes the
underlying socioeconomic conditions.  Horse races,
it seems, don’t always reveal the true winners.
Participation Rate (%)
...But Many CT High Schools Combine High
Scores with High Participation Rates
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